MuHuCcTepcTBO HayKu U BhIciero oopasosanus Poccuiickoit denepanun
denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE
BBICIIETO 0Opa30BaHMs
«HanuonanbHbIN Uccaen0BaTENbCKUN SAepHbI yHUBEpcUTET « MUDI)

MHCTUTYT JIA3BEPHBIX U TNTASMEHHBIX TEXHOJIOT M

KA®EAPA OPU3UKO-TEXHUYECKHUX ITPOBJIEM METPOJIOT'MA

OIOBPEHO HTC JIAIIJIA3
[Tporoxosn Ne 1/04-577

or 27.04.2023 1.

PABOYAS ITIPOTPAMMA YYEBHOM JUCITATLIIAHBI

ITOCTAHOBKA ®U3NYECKOI'O OKCIIEPUMEHTA

Hanpasnenue noarotroBku [1] 03.03.01 IlpuknagHsle MaTeMaTuKa U pusnKa
(cmennanbHOCTD)
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AHHOTALMS

B pamkax kypca ocBemeHbl cieayrone Tembl: OOMIre MOHSATUS O TMPOBEACHUH (PUINISCKUX

SKCIepUMEeHTOB. TexHuka Oe3omacHocTH. [IpoBenenue  QHU3MUECKUX  HKCHEPUMEHTOB  TI0

HCCIIEIOBAaHUIO CBOMCTB HAHOCTPYKTYP.

1. IEJIN U 3ATAYA OCBOEHUSI YYEBHOM JTUCIUILINHBI

[enssMu ocBoeHUs y4YEOHOW JUCHUTLIAHBI CTYJICHTOB C
COBPEMEHHBIM COCTOSIHUEM HAayKH 00 HCCIEIOBAaHUHM MOBEPXHOCTH, B TOM YHCIIE HaHOMaTepHasaB.
Oco0oe BHUMaHHE yAenseTcs (U3MUECKUM OCHOBAM SKCIIEPUMEHTAIBHBIX METOJIOB, SBIISIOIIMXCS
0a30BbIMH B HCCIIEJIOBAHUAX HAHOCTPYKTYp U TOBEPXHOCTH TBEPJOro Tela: PEHTTEHOBCKAs

SABIAKOTCA. O3HAKOMJICHHC

(OTORTIEKTPOHHASL CIIEKTPOCKOMHMSI, O0XKE-3JEKTPOHHAS CIEKTPOCKOMHMS, CIIEKTPOCKOMIHS pacCesHus
ME/JICHHBIX HOHOB, CKAHUPYIOIIasi 30H0Bass MUKPOCKOIHS M TU(PPAKINS MEIJICHHBIX 3JICHKTPOHOB, a
TaK JK€ O3HAKOMIICHHIO C MPHUOOPHOM COCTaBISIONICH TOCTAHOBKM OKCIIEPHUMEHTa B  (U3UKE

HaHOMETPOBBIX MacIITa0O0B.

2. MECTO YYEBHOH JIJUCIIUILJIMHBI B CTPYKTYPE OOII BO

N3yuenne naHHON AWCHMIUIMHBI TPEAIIECTBYET HAay4YHO-HMCCIEAOBATEIICKON  paboTe
CTYJICHTOB, U O0€CIeYrBaeT MpopadboOTKy TEOPETUYECKHX BOMPOCOB B paMKaX BBIOPAHHOTO MPOQUIISL
MOATOTOBKH, M3YYCHHE COBPEMEHHBIX METOJOB HCCIEAOBaHUA (PU3NYECKUX CBOWCTB MaTEpHAliOB,
ydacTHe B HAY4YHBIX HCCJEJOBaHMIX. B paMkax Kypca Hapsiy CO 3HAHUSIMU TEOPETHUYECKHUX OCHOB
BaKyyMHOW TEXHUKH, KOHCTPYKIHMOHHBIX M (YHKIMOHAJIBHBIX MaTepHAJIOB, CTYACHTHI MOJIydar
MPAaKTUYECKHE HABBIKM: pacyeTa CIOXKHBIX BaKyyMHBIX KOHCTPYKIHUH, TOCTaHOBKU (pU3HUECKUX
IKCIIEPUMEHTOB B 00J1aCTH MOJICKYJISIPHON (PM3WKH 1 HAHOMATEPHAJIOB.

VYyebHas mporpamMma COOTBETCTBYeT TpeOoBaHMsIM ['OCymapCTBEHHOTO 00pa30BaTEIHHOTO
crannapta u OC HUAY MHU®U no HanpaBiaeHUIO TOATOTOBKH.

3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIBTATbBI
OBYYEHUA

YHuBepcanbHbIe H(WIH) 001enpoQeccuoHanbHble KOMIETECHIHH:

| KOI{ 1 HAUMCHOBAHUEC KOMIICTCHIINU | KO[I N HAMMCHOBAHUC MHAUKATOPA JOCTHIKCHUS KOMIICTCHIIUN

[TpodeccuonanbHble KOMIETEHIMM B COOTBECTBUM C 3aJadaMud U oObekTamMu (00aacTsaMu
3HaHUi) TpoecCHOHATBLHOM 1A TebHOCTH:

Hay‘lHO-I/ICCJIC,HOBaTCHI)CKI/Iﬁ

3apaua O0bexkT Win Koa u HaumeHoBanue Koa u HaumeHoBaHue
npodeccHoHAILHOH | 00JIacTh 3HAHUA npodeccuoHaIbLHOM HHIUKATOPA
nesiteabHoctu (3I1/1) KOMIIETEHIINH; JIOCTHKEHUS
OcHoBaHue npodeccuoHaIbLHOM
(npodeccuoHANBHBIN KOMIIETeHIIUH
cranpaprt-I1C, ananu3
onbITA)




Pazpabotka
MIEPCIICKTUBHBIX
METOJIOB U
TEXHOJIOTHI
TI100aTBHBIX
HaBUTAIIMOHHBIX
CITyTHUKOBBIX
cuctem(I'HCC),
MOHHUTOPHHT
HaBUTAIIMOHHBIX
noneit THCC u ux
(b yHKIIMOHATTBHBIX
nononHeHui (/1)

Hayyno-
HUCCIEI0BATEILCKAMN
poliecc 1o
paszsututo [HCC u
ux ®Jl c
HCIIOJIb30BaHUEM
KBaHTOBBIX
BBIYMCIUTEIIbHEIX
CHUCTEM U aHaju3a
JTAaHHBIX

IIK-1.2 [1] - Cnocoben
HCITIOJIB30BaTh
COBPEMEHHBIE
TEOPETHYECKUE
IIPEJICTaBICHNS OIIMCAHUS
B3alMOJIEUCTBUI aTOMOB U
AIIEKTPOHHBIX 000JI0YEK B
KpHCTasie,
TEPMOJUHAMUYECKHUX,
ONTUYECKUX, MATHUTHBIX U
ANEKTPOPUINIECKUX
CBOMCTB TBEP/BIX TE,
pacnpoCcTpaHEHUs
JIA3€pHOTO U3ITy4YECHHUS B
HEJIMHENHBIX U
JTUCTIEPrUPYIOLINX CPeaax;
(bU3UIECKUX OCHOB
B3aMMOJICHCTBHS
JIa3€PHOT0 U3JIyUYEHUS C
BEILIECTBAMM, A TAKXKE
IIPEJCTaBIIST
BO3MO>KHOCTH OCHOBHBIX
9KCIIEPUMEHTAIIBHBIX
METOJIOB B (PU3UKE
KOHJICHCUPOBAHHOI'O
COCTOSIHUS BEIIECTBA U
Ja3epHO (u3nke

OcHosanue:
[IpodeccuonanbhpIit
cranzaapt: 25.049

3-TIK-1.2[1] - 3nartb
OCHOBHBIC TTOHSTHUS U
3aKOHBI aTOMHOM
¢buzukw,
TEPMOJIUHAMUKH,
OITUKH, (PU3UKHU
B3aUMOJEICTBUSA
JIa3€pHOT0 U3ITyUYEHUS C
BEILIECTBOM, OCHOBHBIE
MOJIENH,
WCIIOJIb3yEMBIE TS
W3YUYEHUS U OIICHKH
rapaMeTpoB U
XapaKTEPUCTHK
HCCIIEAYEMbIX
(bu3MIeCKuX 0OBEKTOB;
V-IIK-1.2[1] - Y™meTb
WCIIOTh30BaTh
OCHOBHBIE 3aKOHBI
aTOMHOU (U3UKH,
TEPMOJIUHAMUKH,
OINTUKH, (PU3UKHU
B3aUMOJEICTBUSA
JIA3€pPHOT0 U3JTyYEHUS C
BEILIECTBOM, OCHOBHBIE
MOJIENH,
WCIIOJIb3yEMBIE TS
M3YYEHUS U OIICHKU
rnapaMeTpoB U
XapaKTEPUCTHK
HCCIEAYEMbIX
(bu3MIECKUX 0OOBEKTOB;
B-TIK-1.2[1] - Bnagets
METOJaMH OTHCAHUS
B3aUMOJICVCTBUN
aTOMOB M JIEKTPOHHBIX
000JI04YeK B KpUCTAIIE,
TEPMOJIMHAMHYECKHUX,
ONTUYECKUX,
MarHuTHBIX U
ANEKTPOPUINIECKUX
CBOWCTB TBEPJIbIX TEJI,
pacrpocTpaHeHus
JIA3epHOTO U3IIYYCHUS B
HEJIMHENHBIX U
JTUCTIEPTUPYIOIITUX
cpenax; pusmaeckux
OCHOB B3aHMO/JICHCTBHS
JIA3epHOT0 U3IIYUYEHHUS C
BEILIECTBAMM, a TAKXKE
OCHOBHBIMH
9KCIIEPUMEHTAIbHBIMU




[IpoBeneHue Hay4HbIX
Y aHAJTUTUIECKUX
HCCIIEIOBAHUM 110
OTJIETTLHBIM pa3zesiaM
(aTamam, 3aJaHHSIM)
TeMbI (IIPOEKTa) B
paMKax MnpeaMeTHOU
o0acTu 1o npoQuIIto
crielMaIn3aliy B
COOTBETCTBUU C
YTBEP>KI€HHBIMU
TJIaHAMU U
METOANKAMHU
HCCIIEJOBAHUN.
y4acTHe B MPOBEICHUNU
HaOII0ICHUHN 1
U3MEPEHUH,
BBITIOJTHCHU T
SKCIEPUMEHTA U
00paboTKe TaHHBIX C
HCII0JIb30BaHUEM
COBPEMEHHBIX
KOMITbIOTEPHBIX
TE€XHOJIOTHIi; y4acThe
B [IPOBEACHUU
TEOPETUUECKHUX
HCCIIEJOBaHUIA,
MTOCTPOCHUH
(busznyecKux,
MaTeMaTHYECKUX U
KOMITbIOTEPHBIX
MOJEJIEN H3y4aeMbIX
MPOLIECCOB U SIBICHMUI,
B MPOBEJICHUU
AHAJTUTUYECKUX
HCCIIEJOBAaHUN B
MpeIMETHOM 00JacTH
o POPUITIO
CHelMaIu3alNH;
y4acTHE B CO3IaHUH
HOBBIX METOJIOB U
TEXHUYECKUX CPEJICTB
HUCCIIeJOBaHUN U
HOBBIX pa3padoToK,
y4acTHe BO BHEIPEHUU
pe3yabTaToOB
HUCCIIEJOBaHUN U
pa3paboToK.

JlesTenbHOCTb 110
paszpaboTke
MaTepHajoB,
MTOKPBITHH,
npuOOpOB.

[IK-14.2 [1] - Cnocoben
IPOBOTUTH HAyYHBIE
UCCIIeIoBaHMs B 001aCTH
buznku
KOHJIEHCHPOBAHHOTO
COCTOSTHUS BEILIECTBA C
LEJIBIO Pa3paboOTKU
TIOJTYTTPOBOTHUKOBBIX,
CBEPXIPOBOJHUKOBBIX,
TOHKOIUICHOYHBIX U
HaHOCTPYKTYPHUPOBAHHBIX
MaTepHajoB,
CBEPXIPOBOISIIUX
YCTPOWCTB H
OITO3JIEKTPOHHBIX
pudOpoB; B 00JaCTH
ONTUYECKOTO
npuOOpPOCTPOCHHUS,
ONTUYECKUX MAaTEPUANIOB U
TEXHOJIOTHI; B 00J1aCTH
Ja3epHON (PU3UKU C LIENbIO
CO3JIaHUsI HOBBIX
3TaJIOHOB, METOUK
BEJICHUS U3MEPEHUHN U
CPEACTB U3MEPEHUH C UX
MOCIEAYOIIEH
aTTecTalel ¥ BBOJOM B
peecTp CpeacTB
U3MEpPEHUil U1 Hy K]
HAaHOMETPOJIOTHH

OcHosaHue:
[TpodeccrnonanbHbIi
crangapt: 25.049

MeTOoJIaMU B (U3HKE
KOHJICHCUPOBaHHOTO
COCTOSIHMSI BEIIECTBA U
na3zepHo (u3uke
3-1IK-14.2[1] - 3HaTh
OCHOBHBIE
COBPEMEHHBIE
JTOCTIDKEHUS (PU3UKHU
TBEPJOTO Tella U
BO3MOYKHOCTH
COBPEMEHHOM
AKCIEPUMEHTAIBHOMN
TEXHHUKH; OCHOBBI
(hU3UIECKOI ONTHKH,
TEOPUIO
uHTepPepeHu,

T PAKITIHI, OCHOBBI
ATOMHOU 1
MOJIEKYJISIPHOU
CHEKTPOCKOINUHY;
CHOCOOBI M METO/IbI
CO3/IaHUsI HOBBIX
9TaJIOHOB.;
V-TIK-14.2[1] - ymeTh
MIOCTPOUTH
MaTeMaTHYECKYIO
MOJIETIb SIBJICHHSI,
paccuuTaTh CXeMy
IKCIIEPUMEHTA,
MIPOBECTH OIICHKHU
napaMeTpoB
MaTepuasoB, BHIOPATh
HE00XO0/IUMBbIE
MaTepHasbl U
METOJIUKH IS
pelIeHUs KOHKPETHBIX
3a/1a4 C y4E€TOM
NaJILHEHUIIIETO
IIpUMEHEHHUs B cepe
Hay4YHO-
HCCIIEeIOBATENECKUX U
OTIBITHO-
KOHCTPYKTOPCKHX
pabot B obactu
buzuku
KOHJICHCUPOBaHHOT'O
COCTOSTHUS BEIIECTBA U
CpPEACTB U3MEPEHHIL. ;
B-IIK-14.2[1] -
BJIIETh OCHOBAMHU
CHEKTPOCKOIUH aTOMOB
U MOJIEKYJI,




cbop u obpaboTka
Hay4YHOU U
AHAJIUTUYECKOMN
nH(popMaILnU ¢
HCIOJIb30BaHUEM
COBPEMEHHBIX
MPOrpaMM, CPEICTB U
METOJI0B
BBIYUCITUTENEHOM
MaTeMaTHKH,
KOMITBIOTEPHBIX H
MH(pOPMAITMOHHBIX
TEXHOJIOTHH; ydacTue
B 0000111eHUN
MOJTy4EeHHBIX JaHHBIX,
hopmupoBaHUn
BBIBOJIOB, B
MOJITOTOBKE HAYYHBIX
Y aHAJIUTUYECKUX
OTYETOB, ITyOIMKaIUI
U NPE3EHTALNI
Pe3yIbTaTOB HAYYIHBIX
Y aHAJIUTUYECKUX
HCCIEIOBAHMM;
MOATOTOBKA JTAHHBIX
JUISL COCTABJICHUS
0030pOB, OTYETOB U
HAyYHBIX
myOnuKanui, ydactue
BO BHEJIPEHUU
pe3yNbTaToOB
HUCCIIEJOBAaHUN U
pa3paboTok; u3yueHue
U aHaJIU3 Hay4Ho-
TEXHUYECKON
nH(popManuu,
OTEYECTBEHHOTO U
3apy0Oe)HOTO OTBITa
10 TeMaTUKe
UCCIIeIOBaHMsI, COOp 1

AKCIEPTHO-aHATUTUYECKU I

pE3yJIbTaTHhI
HCCIIEIOBAHNH,
Hay4HBbIE U
aHAJIMTUYECKHE
OTYETHl, HAYUHbIE
myOaMKanuu

ITK-10 [1] - Cocoben k
AHAJIUTUYECKON U
KOJIMYECTBEHHON OIICHKE
IIPOLIECCOB B MPUPOJIE,
TEXHUKE U 0OLIECTBE U K
BbIOOPY Ha UX OCHOBE
IIyTEH peleHus
TEOPETUUYECKHUX U
HNPaKTUYECKUX MPOoOsIeM
IPUPOJIHOTO,
9KOJIOTMUECKOT0, TEXHUKO-
TEXHOJIOTMYECKOT O
Xapakrepa

Ocnosanue:
[IpodeccuonanbHbIit
crangapt: 06.022, 26.003,
40.008, 40.011

METOJMKAMH BEIACHUS
W3MEPEHUH U CPEJICTB
U3MEPEHUH; MeTo1aMu
MOJTyYCHHS, aHAJH3a U
OIMCaHMs apaMETPOB
Y XapaKTEePHCTUK
IPOLIECCOB B
IKCIIEPUMEHTATBHBIX
yCTaHOBKaxX (U3UKU
TBEPAOTO TeNa U
Ja3epHON (PUBHKH.

3-1IK-10[1] - 3natb
OCHOBHBIC METOJINKH,
LeH U 33]]a41
MOCTPOCHUS
AQHATUTUYECKUX U
KOJTMYECTBEHHBIX
MOJIeJIeN MPOLIECCOB B
MIPUPOJIC, TEXHUKE U
0OIIIECTBE. ;
V-IIK-10[1] - YmeTn
CTPOUTH
AQHATTMTHYECKUE U
KOJIMYECTBEHHbBIC
MOJIEJIH TTPOIIECCOB B
MIPUPOJIE, TEXHUKE U
oO1ecTBe U BBHIOMPATH
Ha UX OCHOBE MyTe
pereHus
TEOPETUYECKHUX U
MTPAKTUICCKHUX
po0GsieM MPUPOIHOTO,
9KOJIOTUYECKOTO,
TEXHUKO-
TEXHOJIOTHYECKOTO
Xapakrepa. ;
B-TIK-10[ 1] - BnageTs
HaBbIKaMU TIOCTPOCHUS
AHATATUICCKUX U
KOJIMYECTBEHHBIX
MOJIETIEN MPOLECCOB B
MPHUPOJIE, TEXHUKE U
oOmecTBe U BbIOOpA Ha
HUX OCHOBE ITyTEU
perieHus
TEOPETUYECKHUX U
MIPAKTUICCKUX
po0GsieM MPUPOIHOTO,
9KOJIOTUYECKOTO,
TEXHHUKO-
TEXHOJIOTHUYECKOTO




00paboTKa HAY4YHOU 1
AHATUTHYECKOU
nHpOpMaINU C
HCITOJIb30BaHUEM
COBPEMEHHBIX
MPOrpaMM, CPEJICTB H
METO/IOB
BBIYHCITUTEIILHOM
MaTEMAaTHKH,
KOMITBIOTEPHBIX H
MH(OPMALIMOHHBIX
TEXHOJIOTHIA;
Kpanudunupoannoe
HCITOJIb30BaHUE
HCXOJHBIX TaHHBIX,
MaTepHaJIOB,
o0opypoBaHus,
METOJIOB
MaTeMaTHYECKOTro U
(uznueckoro
MO/IETTUPOBAHUS
MTPOU3BOJICTBEHHO-
TEXHOJIOTHYECKHUX
IIPOIIECCOB H
XapaKTePUCTHUK
HayKOEMKHUX
TEXHUYCCKUX
YCTPOWCTB U
00BEKTOB, BKIIIOYAs
HCITOJIb30BaHUE
AITOPUTMOB U
MPOrpaMM pacyeTa ux
rapamMeTpOB.

XapakTepa

4. BOCIIMTATEJIbHBINA MOTEHIIAAJI JUCHUATLIAHBI

Hanpasnenus/nienu
BOCIIUTAHHUS
[Ipodeccrnonanshoe
BOCIIUTAHUE

3ana4yn BocruTaHus (KOx)

Co3zmanne yciaoBHi,
obecrneunBaronnx, OpMUPOBAHUE
TBOPYECKOTO
MH)KEHEPHOT0/TIPO()heCCHOHAIBHOTO
MBIIICHUS, HABBIKOB OPTaHU3aIUN
KOJUJIEKTUBHOU MPOEKTHOMN
nesitenbHOCTH (B22)

BocmmraTensHBIN TOTEHITHAT
JMCIUTIINH

1. Ucmonp3oBanue
BOCITMTATEIBHOIO ITOTEHIINAJIA
JUCIUIUINH PO eCCHOHATBHOIO
MOAYJISl AJ1 Pa3BUTHUSI HABBIKOB
KOMMYHHUKAITUH, KOMaHIHOU
paboTHI U IUJEPCTBA,
TBOPYECKOTO WHKEHEPHOTO
MBIILIEHUS, CTPEMIICHHS
cJe10BaTh B MpohecCuoHaATBHOM
JeATEeIbHOCTH HOpMaM
MOBEIEHHS, 00ECIIEUNBAIOIIAM
HPaBCTBEHHBIN XapaKTep
TPYAOBOM ACATETLHOCTH U
HECTY)KeOHOTO TIOBEACHMS,




[Ipodeccruonanproe
BOCIIUTaHHE

Co3zanue yciaoBuid,
o0ecnieunBaroImux, GOpMUPOBAHNE
KyJIbTYpbl O€30M1aCHOCTH MIPHU padboTe
Ha SKCIIEPUMEHTAIbHBIX U
MPOMBIIIJICHHBIX YCTAaHOBKAX BHICOKOM
mortHocTH (B28)

OTBETCTBEHHOCTH 32 MPUHSATHIE
penieHus 4epe3 MoIr0TOBKY
TPYIIOBBIX KYPCOBBIX paboOT U
MPaKTUYECKUX 3aJIaHUMN, PEIICHHE
KEMCOB, MPOXOXKICHHUE MPAKTUK U
noarorosky BKP.
2.Mcnonb3oBaHue
BOCITUTATEIFHOTO TIOTCHITHAJIA
TUCITUTLIAH TPO(dECCUOHATLHOTO
MOAYJIS Ui - (DOPMHUPOBAHHMS
MIPOU3BOACTBEHHOT O
KOJUIEKTUBHU3MA B X0JI€
COBMECTHOT'O PEIICHUS KaK
MOJICIIbHBIX, TaK M MPAKTHIECKUX
3a/1a4, a TaKXkKe MMyTeM
MOJAKPETUICHHE PalliOHATBHO-
TEXHOJIOTMYECKUX HABBIKOB
B3aWMO/JICHCTBUS B TPOCKTHOU
JeATETbHOCTH 3MOLUOHATbHBIM
3¢ dexToM yCcrenHoro
B3aUMOJICUCTBUS, OLLYIICHUEM
pocTta o6mieit 23¢pHeKTUBHOCTH
IIPU paCIpPEeICHUH MPOEKTHBIX
3a/1a4 B COOTBETCTBUU C
CUJIbHBIMU KOMIIETEHTHOCTHBIMU
¥ DMOIIMOHAJILHBIMU CBONCTBAMHU
YJICHOB MIPOEKTHOM IPYyMIIbL.
1.Mcnions3oBanue
BOCIIUTATEIbHOTO NOTEHIIMAIIA
PO MIBHBIX JUCIUIUIMH U BCEX
BUJIOB MPAKTUK JUIS: -
dbopMHUpPOBaHUS KYJIbTYPHI
Ja3epHoi 6e30MmacHOCTH
MOCPEJICTBOM TEMATUYECKOTO
AKIIEHTUPOBAHUS B COJIEP>KAHUU
JTUCIUTIINH ¥ Y4eOHBIX 3a/IaHUH,
MOJITOTOBKHU dcce, pedepaTos,
JIACKYCCHUH, a TaKXKE B XO/€
MPAKTHYECKON paboThI ¢
Ja3epPHBIM 000PYyIOBAHUEM. -
dbopMuUpOBaHUS KyIbTYPHI
0e30MmacHOCTH IpH paboTe Ha
9KCIIEPUMEHTAIBHBIX U
MIPOMBIIIUICHHBIX YCTAHOBKAX
BBICOKO MOIITHOCTU U
UMEIOIITIMH TTOBBIIICHHBIH
YPOBEHB OMACHOCTH Yepe3
BBITIOJIHEHHUE CTYJCHTAMU
MPAKTHYECKUX U TaO0OPaTOPHBIX
pabot, B TOM YKCIIe Ha
000pyA0OBaHUU AJISl UCCIICIOBAHUS
BBICOKOTEMIIEPATYPHOM TJIa3MBl.




S. CTPYKTYPA U COJAEP)XKAHUE YUYEBHOM JUCIUILIUHBI

Pa3nensl yueOHON AUCHUIUIMHBL, X 00BEM, CPOKH U3YUYEHUS U (POPMBI KOHTPOJIA:

Ne
.1

HaumenoBanmue
pasnesa yueOHOM
AUCHHUILTHHBI

Henenn

JlaGopaTopHble

Jlexnun/ Ipaxkr.
padoThbl, yac.

(cemmuHapsi )/

Oo0si3aT. Tekymmii

KOHTPOJIb ((popma*,

HeJeJs )

MakcnMaJdbHBIN

0aJui 3a pasgen™*

pasnena (popma*,

ATTecTanus
HeJeJs)

Nuaukaropsl
OCBOCHHUS

KOMIOATAHIIAA

5 Cemecmp

Pazmen 1

8/16/0

[\
(V)]

K1

]
o0

3-I1K-

3-I1K-
14.2,
V-
[K-
14.2,
B-
K-
14.2

Pazmen 2

9-16

8/16/0

25

KH-15

3-TIK-
1.2,
V-
I1K-
1.2,
B-
[K-
1.2,
3-IIK-
10,

V-




[K-
10,
B-
IIK-
10,
3-TIK-
14.2,
V-
K-
14.2,
B-
K-
14.2

Umoeo 3a 5 Cemecmp 16/32/0 50

KounTtposbHbie 50 3 3-TIK-
MeponpusiTuss 3a S 1.2,
CemecTtp V-
[K-
1.2,
B-
K-
1.2,
3-TIK-
10,
V-
[K-
10,
B-
K-
10,
3-TK-
14.2,
V-
[K-
14.2,
B-
[K-
14.2

* — COKpallleHHOE HAaMMEHOBaHUE (POPMBI KOHTPOJIS
** — cymMMa MakCHMaJbHBIX OamioB JoipkHA ObITh paBHa 100 3a cemecTp, BKIIOYAs 3a4eT W
(unn) 3K3aMeH

CoxkpallieHre HauMeHOBaHUN (POPM TEKYIIEro KOHTPOJIS U aTTECTAllMU Pa3elioB:

O6o03na | Ilos1HOEe HAUMEHOBaHHE
YeHHe

KN KonTposb 1o uroram

3 3auer

KAJIEHJIAPHBIN IVIAH



Henea

Tembl 3ansaTuii / Conepxxanue

Jek.,
qac.

Ip./cem.
, Uac.

JIao.,
qac.

5 Cemecmp

16

32

0

1-8

Pa3zpen 1

8

16

0

1-8

Tema 1

WnxenepHbie 0OCHOBBI MaTepuaioBefieHusi? OCHOBHBIE METOIBI
UCCIIEIOBaHUS U (PU3NUECKUX U CTPYKTYPHBIX XapaKTEPUCTUK
MaTtepuanoB. OpraHndeckue U HeOpraHMueCcKue COpOCHTHI.
OxapakTepu30BaTb OPraHU4YECKHE U HEOPraHUUECKHe
MeMOpaHHbIe MaTepuainbl. HaHOCTpyKTypHrpOBaHHbBIE
(bYHKIMOHATIBHBIE MAaTEPUANBI U IEPEYHUCITUTh UX YHUKAIbHbIC
CBOMCTBA.

®du3uvecKre OCHOBbI COBPEMEHHBIX METOJ0OB MOIEITUPOBAHUS
CBOMCTB HAHOCTPYKTYPUPOBAaHHBIX MaTepuanoB. [locranoBka
(U3NIECKOT0 SKCIIEpUMEHTa U BaKyyMHast TeXxHUKa. OCHOBHBIE
BU/JIBI CPEJICTB JOCTUKEHHS BBICOKOTO BaKyyMa M KPaTKo
M3JI0KHUTH (PU3NIECKUE OCHOBBI MX (PYHKIIMOHUPOBAHHUSL.
[TocTaHoOBKa SKCIIEPUMEHTA B MOJICKYJISIPHOM QH3uKe.
ANTopuUTM pelleHus IKCIEPUMEHTAIbHON 3aJauH.
[TnanupoBanue skcriepuMeHTa. PaznenurensHbie mpuoophI.
Macc-crnekTpoMeTpuiecKkie Npuoopsl. DIEKTPOMarHUTHbIE
ycTaHoBkH. PaGouast monenb. TexHuueckuit mpoOTOTHIL.
OnbITHBIN 00pazen. ABTOMAaTHU3alMsI U3MEPEHUH B
AKCIIEpUMEHTAIbHON (hr3uKke. Buabl uamMepenuii u
norpemHocTe. OneHKa CUCTEMAaTHYECKON U CITy4aiiHON
MOTPEIIHOCTEH. XapaKTepUCTUKU TOYHOCTHU CPEJCTB
u3Mepenuii. OCHOBHBIE 33/1a4H, penraeMble pu 00padoTke
OTIBITHBIX TaHHBIX. O0NacTU MPUMEHEHUS BaKyyMHON TEXHUKH.
MeTonsl mosrydeHus Bakyyma. Kiaccudukanus cpencts
nosydeHus: Bakyyma. O0sactu 1eicTBUS BaKyyMHBIX HACOCOB.
CpaBHeHHUE pa3IMYHBIX TUIIOB HACOCOB U KPUTEPUHU BHIOOpA.
OcHOBHbIE XapaKTEPUCTUKU HAcOcOB. DOpBaKyyMHbIE HACOCHI:
IUIACTUHYATO-POTOPHBIE, IBYXPOTOPHBIE, JIp. HACOCHI.
[TpuHUIMIIBI NeHCTBUS, TapaMeTPhl U KOHCTPYKTUBHbBIE
0coO0CHHOCTH (POpPBaKyyMHBIX HACOCOB. Macina.
TypOoMonekysipHbIe HACOCHI. TAPOCTPYIHBIE HACOCHI.
[TpuHUMIIBI NEHCTBUS, XapaKTEPUCTUKU U KOHCTPYKTUBHBIE
0COOCHHOCTH BBICOKOBaKYyYMHBIX HacocoB. LleonunToBkle,
MOHHO-COPOLIOHHBIE, KPHOT€HHBIE U IPyTHe HACOCHI,
MIpUMEHsIeMbIe B Macc-criekTpoMeTrpax. JloBymiku. ['ertepsl.

Bcero ayiuTopHBIX 4acoB

8

| 16

| 0

Owntaiin

0

0

0

9-16

Paznen 2

8

16

0

9-16

Tema 2

ITonsiTHE 0 BakyyMHBIX CUCTEMax. bpicTpoTa OTKa4yKkM Hacoca u
obbekTa. [IpousBoaurenbHoOCTh. 3akoHbI KHyIcCeHa 1
[Tyazeins. ConpoTUBIEHHE U IPOMYCKHAsI ClIOCOOHOCTh
TpyOOIPOBOJOB B BA3KOCTHOM, MOJIEKYJIIPHO-BSI3KOCTHOM U
MOJIEKYJISIPHOM pexHuMax TeueHus rasa. [I[posogumoctsb
JJIEMEHTOB BaKyyMHBIX cucTeM. YpaBHeHue ['ene. M3menenune
COCTOSIHUSI Ta3a B BaKyyMHO# cucteme. PacueT nuadparm.
ITponyckHasi cmiocOOHOCTh OTBEPCTUA U Kanuiuigpa. Kputepuu
OTIpEJICIICHUS TPAHUI] PEKUMOB TEUECHHUS B TPYOOIIPOBOIAX.
Kuneruka npouecca orkauku. MHepunonssie u

Bcero AYAUTOPHLBIX 9YaCOB

8

| 16

|0

Ownutaiig

0

0

0




OE3MHEePLIMOHHBIE METOIBI OTIPEACIICHUS OBICTPOTHI OTKAUKH.
Bpemst oTkauku 3J1EeMEHTOB BaKyyMHBIX cCUCTEM. MeToauka
pacdeTa BakyyMHBIX cucteM. [Ipumepsl pacuera.

N3amepenne nasnenus. [louck Teun. DneMeHTbl BAKYyMHBIX
cucteM. CraTuyeckue, TEII03JEeKTPUIECKUEe, MOHU3AIMOHHEIE,
ANEKTPOPA3PAIHBIE U JIp. BAKYyMMETPbL. XapaKTEPUCTUKH U
PEXKHUMBI pabOTHI BAKYYMMETPOB. M3MepeHne napuuanbHbIX
naBiieHui. MHTeprperanus cnekTpa Macc OCTaTOYHOTO rasa.
[TpuGopsl A1 U3MEpeHUs NapLUUAIbHBIX TaBICHU:
MAarHUTHBIM CTATUYECKUH MACC-CIIEKTPOMETP,
BPEMSIIPOJIETHBIN MacC-CIIEKTPOMETP, OMETaTPOH, (PapBUTPOH,
KBaJPYIOJIbHBIA Macc crieKTpoMeTp. lcnblTaHne BaKyyMHBIX
CHUCTEM Ha T€PMETUYHOCTL. Teun. MeTosl JIoKan3auu
Teueil. Macc-cniekTpoMeTpruieckue Teueruckaresnu. Hamyck
ra3oB B BAKyyMHbIE CUCTEMBI. 1'a30BbIi IIOTOK Yepe3 Macc-
cnekrpomeTp. HamyckHble cucteMbl Macc-ClIEKTPOMETPOB.
Hamnyck razoB B nepruogn4eckoM 1 HEPEPHIBHOM PEKUMAX.
MewmOpannsiii BBOA. udpepennnanbapie CUCTEMBI OTKAUKH
MacC-CIIEKTPOMETPOB. DIEKTPOPACIBUICHUE KUKOCTEH.
HNonnzanus B kKopoHHOM paspsiae. @orononnszanms. Bon
TBEPABIX 00pa3iioB B BakyyM. CHCTEMBI IUTFO30BAHUS TBEPIBIX
o0OpasioB B BakyyM. BakyymHas apmatypa. Matepuaisl
3JIEMEHTOB BaKyyMHBIX CUCTEM. Y IJIOTHEHHS.
PerynupoBodHbIe BEHTUIN JJIT MacC-CIIEKTPOMETPOB.
Harekarenu. DieKTpuuecKre BBOJDI.

CokpalieHHbIe HAUMEHOBAHMS OHJIAH OMIUIA:

Oo6o03na | ITos1HOe HaMMeHOBaHME
YeHue
oK DJIEKTPOHHBIN KypC
JIY IToJIHOTEKCTOBBIM MaTepHanl
T IlomHOTEKCTOBBIE IEKIINHU
BM Buneo-marepuansl
AM Aynmo-marepuasl
I1p3 [Ipe3enTanmun
T Tectol
OCM DJIEKTPOHHBIE CIPABOYHBIE MAaTEPUAIIbI
ncC WMHTEepaKTUBHBINA CANUT
6. OBPA3OBATEJIBHBIE TEXHOJIOTUH

B cootBercTBum ¢ TpedoBanusmu @I'OC BO mo HampaBlIeHHIO TOJITOTOBKU , KypC peaau3yeT
KOMIIETEHTHOCTHBIM TMOAXO0J M TPEeAyCMaTpHBAaeT MIMPOKOE HCIIOJIb30BaHHE B Y4eOHOM Iporecce
aKTUBHBIX (OpM TMpoBeAEHUs 3aHATUI (pa3dop AOMaNIHMX 3aJaHUH,
M3MEpUTENIbHBIX MaTepualioB, BKJIIOYas TECThl) B COUETAHUHM C BHEAYJUTOPHOW pabOTOil ¢ 1Lebio

(dhopMupoBaHUs U Pa3BUTHUS NPOGECCHOHATbHBIX HABBIKOB CTYICHTOB.

7.

POHJ OHEHOYHBIX CPEICTB

CUCTCMAa KOHTPOJIBHO-



@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIUHE 00ECIeYrBaeT MPOBEPKY OCBOCHUS IIAHUPYEMBIX
pe3yabTaToB O00y4YeHHs (KOMIIETEHIIMA W WX HMHIMKATOPOB) MOCPEACTBOM MEPOIPHITUN TEKYIIETo,
PYOEKHOTO ¥ IPOMEKYTOYHOT'O KOHTPOJISI IO JUCIUTUIMHE.

CBs3p Mexny (opMHUpPYEMBIMH KOMITETCHIMSMH H (OpMaMH KOHTPOJII HUX OCBOCHHS
IIPEJCTaBICHA B ClIeAyIOLIeH TadnuLe:

KoMnerennus NHaukaTopbl 0CBOEHHS ATTecTaAllMOHHOE MEPONIPUATHE
(KIT 1)

IIK-1.2 3-T1K-1.2 3, K-8, KI1-15
V-1IK-1.2 3, KH-8, KN-15
B-TIK-1.2 3, KH-8, K1-15

TIK-10 3-I1K-10 3, KU-8, KH-15
V-IIK-10 3, KH1-8, K1-15
B-IIK-10 3, K-8, KI-15

11IK-14.2 3-11K-14.2 3, KH-8, KN-15
V-I1K-14.2 3, KU1-8, K1-15
B-IIK-14.2 3, KU-8, KH-15

HIxkanbl oneHKH 00pa3oBaTEIbLHBIX 10CTHKEHUI

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKHUT B mpenenax oT 0 10 yCTaHOBIEHHOTO
MaKCUMAaJIbHOTO 0aJila BKIIIOYHMTENbHO. MTOroBast arrectanus o AMCUUILUIMHE oneHuBaercs mo 100-
0ayUTbHOM IIKae W MpeACTaBiIsieT coboil cymmy OaioB, 3apabOTaHHBIX CTYJEHTOM IPHU BBITIOJTHEHUT
3aJlaHui B paMKax TEKYILEro U IpoMeXyTOUYHOTO KOHTPOJIS.

Htorosas olieHKa BBICTaBISAETCS B COOTBETCTBUHU CO CIEAYIOLICH IIKAJIOM:

Cymma Onenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OAJUILHOM IKaJIE ECTS y4eOHOW TUCITUTITUHBI

OHCHKa «OTJIMYHO» BBICTABJISACTCS
CTYJICHTY, €CITH OH TJIyOOKO M IPOYHO
YCBOMJI IPOTPaMMHBII MaTepuar,
MCUEPIIBIBAIOIIIE, TOCIIEI0BATEIBHO,
90-100 5 — «omauuno» A YETKO U JIOTHYECKHU CTPOHHO ero
M3JIaraer, yMeeT TECHO YBA3bIBAThH
TEOPUIO C IPAKTUKOM, UCIIONB3YET B
OTBETE MaTepHall MOHOTPAPHUIECCKOM

JIMTEPATYPHI.
85-89 B O1ieHKa «XOPOIII0Y» BBICTABIISIETCS
75-84 C CTYJIEHTY, €CITH OH TBEP/IO 3HACT

MaTepHaj, TPaMOTHO U IO CYLIECTBY
n3Jaraer ero, He JOIyCKas

D CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

4 — «xopouio»
70-74

65-69 OrneHKa «yI0BJIETBOPUTEIBHOY

BBICTaBIISIETCS CTY/ICHTY, €CIIM OH UMEeT
3HaHWS TOJBKO OCHOBHOI'O MaTepHaia,
3- HO HE YCBOWJI €ro JICTaNeH, JOImyCcKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEJJOCTaTOYHO MPABHIIbHBIE
(hopMyTUPOBKH, HAPYIIEHUS
JIOTHYECKOM MOCIEI0BATEIBHOCTH B
M3JI0)KEHUH OPOrPaMMHOI0 MaTepuaa.

Huxe 60 2— F OneHka «HEYJOBIETBOPUTEITHEHO




KHEYO0BNEMBOPUMETILHOY BBICTaBIISIETCS CTYACHTY, KOTOPBII HEe
3HAET 3HAYUTENILHON YacTu
[IPOrPaMMHOI0 MaTepuala, JOMyCKaeT
cyliecTBeHHbIe ommnoOku. Kak npasuio,
OLICHKA «HEYIOBJICTBOPUTEIHLHO
CTaBUTCS CTYICHTaM, KOTOpPbIE HE MOT'YT
MPOJIOJDKHUTE 00y4eHHe Oe3
JOTIOJTHUTENBHBIX 3aHATHH 110
COOTBETCTBYIOILEH JUCLUIIMHE.

8.  YYEBHO-METOJWYECKOE U TH®POPMALIMOHHOE OBECIIEYUEHUE
YYEBHOI JUCHMUIIINHEI

OCHOBHAZ JIMTEPATYPA:

1. 91 Y66 Vacuum Technology : Practice for Scientific Instruments, Berlin, Heidelberg: Springer
Berlin Heidelberg,, 2008

2. O H61 Ananu3 naHHbIX : yaeOHOE mocobue st By30B, MockBa: HUSY MUDU, 2012

3. OU b82 ®dusnueckas KWNHETHKA aTOMHBIX IIPOLIECCOB B HAHOCTPYKTYpAX : ydeOHoe nmocodue ajs
By30B, B. /I. bopman, B. H. Tponun, B. 1. Tposan, Mocksa: HUAY MU®U, 2011

4. 539.1 b82 ®uznueckasi KHHETHKA aTOMHBIX IPOLIECCOB B HAHOCTPYKTYpax : yueOHoe mocodue s
BYy30B, B. JI. bopman, B. H. Tponun, B. U. Tposin, Mocksa: HUSY MU®DU, 2011

5. OU ®©50 dusnueckre 0OCHOBBI METOA0OB UCCIIEI0BAaHUS HAHOCTPYKTYP U IIOBEPXHOCTH TBEPAOIO
Tena : yueOHoe mocobue s By30B, B. U. TposH [u 1p.], MockBa: MUDU, 2008

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. 539.2 T175 T1puGopsl 1 METOIBI U3MEPEHUS XHMHUYECKOTO COCTaBa M CTPYKTYPhl HAHOOOBEKTOB :
yaeOHoe nocobue, B. W. Tposiu [u ap.], Mocka: MOTH, 2011

2.539.2 ®50 ®uznyeckre OCHOBBI METOIOB UCCIEA0BAHUS HAHOCTPYKTYP U MIOBEPXHOCTH TBEPJOTO
Tena : yueOHoe mocodue s By30B, B. U. TposH [u ap.], Mocksa: MU®DH, 2008

3. 539.2 B24 Brenenue B huzuky noBepxHoctu : , K. Oypa [u ap.], Mocksa: Hayxka, 2006
I[MTPOTPAMMHOE OBECITEYEHHUE:

CrenanbHOe MporpaMMHoe oOecriedeHne He TpedyeTcs

LMS U UHTEPHET-PECYPCBI:

https://online.mephi.ru/

http://library.mephi.ru/



9.  MATEPUAJILHO-TEXHUYECKOE OBECIEYEHHUE YYEBHOI
TACIATITAHBI

CrennaiibHOE MaTepUaIbHO-TEXHUYECKOE oOecrieueHne He TpeOyeTcs

10. YYEBHO-METOAWYECKHUE PEKOMEHJALIUU IJIAA CTYAEHTOB

B pamkax kypca ocsemieHbl cienyromue TemMbl: OO0mue MOHITHS O MPOBEACHUH (U3UIECKUX
JKcriepuMeHTOB. TexHuka Oe3omacHoctu. [IpoBenenue  GU3NYECKUX  DKCHEPUMEHTOB IO
WCCIIEIOBAaHUIO CBOMCTB HAHOCTPYKTYP.

Texymuii KOHTPOJIb MIPEICTABICH CAEAYIOUIUM BHIOM aTTeCTALlUU:

— KonTtposns utoros

Ha BBIOOp mpermomaBaresns CTyACHTY BBIIACTCS 5 BOMPOCOB M3 CIKMCKAa BONPOCOB. Bpems Ha
moarotoBky — 20 MuHYT. B paMkax mpeioKEHHBIX TeM BOIPOCOB, IMPETOIaBATEIb MOXKET 3a/1aBaTh
00001Iar0IIHe BOMPOCH], OXBATHIBAIOIINE HECKOIBKO TEM, WM KOHKPETHBIC 3aa9n-TIPOOJIEMBI TPYIIITS
(m1Ba m OoJee) CTYJAEHTOB C IENbIO0 OIICHUTH PAa0OTy CTYJIEHTOB B KOJUIEKTHBE, & TaK K€ POJb H
AKTUBHOCTb OT/IETIbHBIX CTYACHTOB.

MeToauka mpoBeACHUS OLICHUBAHMS CTYJEHTOB Ha pyOeKHOM KOHTPOJIE OCHOBBIBAETCS Ha
«Kontpone utoros» (KN). B pamkax naHHO# METOAMKH, OLIEHKA B Oayiax BHICTABISETCS CTYJICHTY Ha
OCHOBaHUU Pe3yNbTaToB TeKyIero KOHTPOJS OTAEIBHO ISl IEPBOM MOJIOBUHBI CEMecTpa U OTAEIBHO
JUISE BTOPOU. YCHEIIHOE MPOX0XKIEHUE CTYJIECHTOM PyOeKHOTO KOHTPOJS OTBEUaeT aAuana3ony 15-25
0ayioB 1o uroram Kaxaoro KU.

K mpomexxyTo4yHOMY KOHTPOJIO JOIYyCKAIOTCS CTYACHTHI, HMEIIue 1Mo uroram KoHTpous
UTOTOB B cymme He MeHee 30 OayoB. MakcuMalibHasl OIIGHKAa Ha TPOMEKYTOYHOM KOHTpPOJIE
cocrasisieT 50 6anos.

Pexomenayemas nurepatypa:

@dusnyeckue OCHOBBI METOJIOB MCCIIEJOBAaHMsS HAHOCTPYKTYP M MOBEPXHOCTU TBEPAOIO Teja
[Tekct] : yueOHOe mocobue it By30oB / B. W. Tposn [u ap.]. - Mocksa : HUSLY MU®U, 2014. - 257
c. - ISBN 978-5-7262-2076-5

Huzamernunos, 11.Y. Anamu3 manseix [Tekcr] : yueObHOoe mocobue s By3os / 1. V.
Hwuzamernunos, B. I1. Pymsunes. - Mocksa : HUAY MUDU, 2012. - 285 c. - (YueOHas kHura
nHxeHepa-pusuka). - ISBN 978-5-7262-1687-4

bopman, B.J[. ®usnueckas KWHETHKAa aTOMHBIX IPOIECCOB B HAHOCTPYKTypax [Tekct] :
yueOHoe nmocobue s By3oB / B. JI. bopman, B. H. Tponun, B. U. TposH. - Mocksa : HUSY MUOU,
2011. - 473 c. - (bubnnoreka saepHoro ynusepcutera). - ISBN 978-5-7262-1667-6

11. YYEBHO-METOJIWYECKUE PEKOMEHIALIMHU JJIsI MTPEMOJABATEJE

B pamkax kypca ocBeleHbl ciefyronie TeMbl: O0Imue NOHATHS O MPOBEACHUU (PU3NIECKUX
SKCIepUMEeHTOB. TexHuka Oe3omacHocTH. [IpoBemeHue  QU3MUECKUX  HKCHEPUMEHTOB  TI0
HCCIJIEIOBAaHUIO CBOMCTB HAHOCTPYKTYP.

Texkymuii KOHTPOJIb MIPEICTaBIICH CASAYIOUUM BHIOM aTTeCTallUu:
— KonTtposnp utoros



Ha Bb1OOp mpenojaBatesst CTYJEHTY BbIIAETCS 5 BONPOCOB M3 CHHMCKa BOMPOcOB. Bpems Ha
noaroToBky — 20 MuUHYT. B pamkax mpeasioskeHHBIX TEM BOIPOCOB, MPENoaBaTeib MOXKET 33/1aBaTh
000011ato1IIe BOMPOCH, OXBATHIBAIOIINE HECKOIBKO TEM, I KOHKPETHBIE 33/1a4H-IIPOOIEMBI TPYIIe
(n1Ba 1 OoJee) CTYJAEHTOB C IENbI0 OIICHUTH PAa0OTy CTYJIEHTOB B KOJUJIEKTHUBE, & TaK K€ POJb U
aAKTUBHOCTH OT/IETBHBIX CTYJACHTOB.

Metoanka MpoBeEHHsI OLIEHUBAHMS CTYAECHTOB Ha PyOEXHOM KOHTpOJIE OCHOBBIBAETCS Ha
«Kontposne uroros» (K1). B pamkax 1aHHON METOAMKH, OLIEHKA B Oajllax BBICTABIIAETCS CTYAEHTY Ha
OCHOBAHUU Pe3yJIbTaTOB TeKyIIero KOHTPOJIS OTENBHO JAJIs IEPBOM MOJIOBUHBI CEMECTpa U OTAEIBHO
JUIs. BTOPOW. YCIIEIIHOE MPOXOXKACHUE CTYAEHTOM PYyOEKHOr0 KOHTPOJIS OTBEYaeT Auana3zoHy 15-25
0amnoB 1o uroram kaxaoro KU.

K mpoMexyTO4HOMY KOHTPOJIIO JOIYCKAIOTCA CTYIEHTHI, UMEIole 1no uroraM KoHTpoms
uToroB B cymme He MeHee 30 OaymutoB. MakcumanbHasi OIICHKa Ha TPOMEXKYTOYHOM KOHTpOJIE
cocrasiusieT 50 Oamos.

Pexomennyemas nureparypa:

duznyeckre OCHOBBI METOJOB HCCIEAOBAHUS HAHOCTPYKTYP M MOBEPXHOCTH TBEPAOrO Tela
[Texct] : yueGHOe mocobue it By3oB / B. U. TposH [u ap.]. - Mocksa : HUSLY MU®U, 2014. - 257
c. - ISBN 978-5-7262-2076-5

Huzamernunos, 11.Y. Ananu3 manseix [Tekcr] : yuebHoe mocobue s By3os / 1. V.
Huzamermunos, B. I1. Pymsuues. - Mocksa : HUSAY MU®DU, 2012. - 285 c. - (YuebHas KHuUTa
nHxeHepa-pusnka). - ISBN 978-5-7262-1687-4

bopman, B.J[. ®usnueckas KWHETHKA aTOMHBIX TPOIECCOB B HAaHOCTpyKTypax [Tekct] :
yaueOHoe nocobue s By3oB / B. JI. bopman, B. H. Tponun, B. U. TposH. - Mocksa : HUSY MUOU,
2011. - 473 c. - (bubnunoreka siaepHoro yausepcuteta). - ISBN 978-5-7262-1667-6
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